Secretion of rat hepatic lipase is blocked by inhibition of oligosaccharide processing at the stage of glucosidase I.
Rat hepatic lipase is a glycoprotein bearing two N-linked oligosaccharide chains. The importance of glycosylation in the secretion of hepatic lipase was studied using freshly isolated rat hepatocytes. Various inhibitors of oligosaccharide synthesis and processing were used at concentrations that selectively interfere with protein glycosylation. Secretion of hepatic lipase activity was abolished by tunicamycin, castanospermine, and N-methyldeoxynojirimycin. No evidence was found by ELISA or Western blotting for secretion of inactive protein. Inhibition of secretion became apparent after a 30-min lag, corresponding to the time of intracellular transport of pre-existing protein. Simultaneously, intracellular hepatic lipase activity ws depleted. Secretion of hepatic lipase protein and activity was not affected by deoxymannojirimycin and swainsonine. Upon SDS-polyacrylamide gel electrophoresis, hepatic lipase secretion by deoxymannojirimycin- or swainsonine-treated cells showed an apparent Mr of 53 kDa and 55 kDa, respectively, which was distinct from hepatic lipase secreted by untreated cells (Mr = 58 kDa). We conclude that glycosylation and subsequent oligosaccharide processing play a permissive role in the secretion of hepatic lipase. As secretion is prevented by the glucosidase inhibitors castanospermine and N-methyldeoxynojirimycin, but not by inhibitors of subsequent oligosaccharide trimming, the removal of glucose residues from the high-mannose oligosaccharide intermediate in the rough endoplasmic reticulum appears the determining step.